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Background: METplus

* Enhanced Model Evaluation Tools,
https://dtcenter.org/community-code/metplus

* The Model Evaluation Tools (MET:
https://dtcenter.org/community-code/model-evaluation-tools-met) were
developed over a decade ago by the National Center for Atmospheric
Research (NCAR) under the auspices of the Developmental Testbed Center

(DTC) to replicate one of the NOAA Environmental Modeling Center’s (EMC)
verification packages.

* A suite of tools replicating NHC’s verification capabilities were added later
to expand MET capabilities. The goal was to have a community tool that
was platform independent and extensible.

* More recentl¥, a suite of Python wrappers have been developed to form
the METplus framework that includes MET along with Python aggregation
and plotting capability.

* [t is supported for the community via the DTC with a growing community of
developers.



https://dtcenter.org/community-code/metplus
https://dtcenter.org/community-code/model-evaluation-tools-met

Background: Environmental Diagnostics

* TC forecasters have long relied on the
analysis of the TC environment as a
significant part of their forecast process

* The TC environment and its
relationship with TC evolution has been
qguantified as part of
statistical-dynamical guidance for
decades, including the Statistical
Hurricane Intensity Prediction Scheme
(SHIPS)

* The large-scale TC environmental
diagnostics assess the environment
from a storm-centered perspective,
calculating the diagnostics using
pre-determined radii from the current
or forecast position of the TC center.
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Background: Environmental Diagnostics

* The diagnostics fall into e
three general categories, - e
sounding, storm, and
custom, and output into a
human-readable file [

* The diagnostics:

* serve as input for
statistical-dynamical models,

e are used directly by
forecasters for real-time
model assessment (in
additional formats), and

e are useful for model
evaluation and
intercomparison

Example model large-scale diagnostic file, for AL292020, pre-Hurricane Eta from the HWRF
1800 UTC 31 October 2020 model forecast. Diagnostics are split into three categories:
storm, sounding, and custom, with comments on the calculations provided in an additional section.



Project Goals

* The main goal of this project is to transition diagnostic evaluation

tools of the large-scale environment surrounding tropical cyclones
(TC) into METplus.

* Integrating TC diagnostics into METplus will make these diagnostic evaluation
tools more accessible to forecasters, model developers, and researchers.

* Convert existing TC diagnostics package to Python and integrate into
METplus verification system

* Verify fidelity to operational TC diagnostics

* Improve TC diagnostics package efficiency

* Develop documentation, use-case(s), and education training
materials for TC large-scale diagnostics package in METplus



Project Milestones — Year 1

No.

Milestone Description

Assessment of existing capabilities within METplus and applicability to diagnostic software
process

Development of the unit tests, case studies for potential points of failure in conversion of
diagnostic calculations, integration framework

Conversion, integration, and testing of the re-gridding of model fields to the TC-centered
coordinate system

Conversion, integration, and testing of underlying calculations for sounding, storm, and
custom variable sections

Begin real-time demonstration and evaluation of large-scale diagnostics for 2022 Atlantic and
East Pacific hurricane seasons in coordination with JHT

Complete initial documentation on large-scale diagnostic calculations, consistent with
existing documentation of operational diagnostics

Planned
(Revised) Date

Oct 2021

Oct 2021

Jan 2022

Apr 2022

Jul 2022

Jul 2022

Percent Complete

100%

100%

100%

40%

10%

25%



Current Progress

* Existing capabilities of METplus assessed — data ingest and regridding
to TC-centric grid contained within METplus and MET-TC packages

e Data ingest, conversion to TC-centric cylindrical grid, and azimuthal
area-averaging incorporated converted to Python for ingest into
METplus (and comparison with existing METplus routines where
appropriate)

* Comparison testing for fidelity to original version of TC diagnostic
code underway

e Conversion of predictor calculations underway, completed for
sounding section of diagnostics



Current Progress
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Future Work

* Complete conversion, integration, and testing of underlying
calculations for sounding, storm, and custom variable sections

e Coordinate real-time demonstration with JHT for 2022 hurricane
season in Atlantic and East Pacific basins

* Present at the 35th AMS Conference on Hurricanes and Tropical
Meteorology in May 2022

* Complete initial documentation on large-scale diagnostic calculations,
consistent with existing documentation of operational diagnostics



